Introduction 40
The progression from a fertilized egg into a multicellular organism is a complex process, 41 requiring proliferation and intricate cell-cell communication between individual cells for the Hall, lateral inhibition of each gene (Axelrod, 2010) . Together, these results demonstrate that PP4 149 normally appears to influence Notch signaling to promote multiple pathway targets including wg. receptor expressing cells resulted in a complete loss of Dll-lacZ ( Fig. 3K ), strong reduction of 171 Wg (Fig. 3L ), loss of Cut (Fig. 3M) , and a failure of enrichment of N ICD (Fig. 3N ). Knockdown
172
of the other components of PP4 using wg-Gal4, but not C5-gal4, also caused loss of Wg 173 expression ( Fig. S1A-D veins in the adult wing ( Fig. 4D ), a hallmark of reduced Notch activity (Huppert et al., 1997) .
190
This phenotype could be suppressed by reintroduction of the wild type flfl transgene ( Fig. 4E ),
191
but not with expression of flfl-cyto (Fig. 4F ). This suggests that Flfl functions within the nucleus, 192 rather than the cytoplasm, to promote Notch.
193
To confirm the hypothesis that Flfl likely acts in nuclear Notch signaling, we expressed a To determine if the growth defects from loss of PP4 were due to decreased cell 237 proliferation or overall cell size, we looked at the developing wing imaginal disc. We utilized en-
238
Gal4 driving GFP to mark the posterior portion of the wing disc, representing roughly 50% of 239 the overall tissue ( Fig. 5B) . We compared the size of the GFP-positive region to the control 240 Hall, anterior side of the disc in different genotypes to determine the effects that changes in the levels 241 of Flfl have on tissue growth. In control discs expressing UAS-lacZ, the ratio between the 242 internal control area of the anterior, to the GFP positive posterior was equal (Fig. 5B, E) .
243
Overexpression of Flfl in the posterior domain did not affect the posterior/anterior area ratio 244 (Fig. 5C, E) . However, reduction of flfl via RNAi resulted in a significant decrease in size of the 245 posterior domain (Fig. 5D, E) . 246 We simultaneously looked at the number of mitotic cells in these genotypes using a 247 phospho-Histone H3 (Ser10) (PH3) antibody. There was no significant difference between our 248 control discs and those overexpressing of Flfl ( Fig. 5B', C', F) . Surprisingly, we found that flfl-
249
RNAi tissue had significantly elevated levels of PH3 positive cells ( Fig. 5D', F) . This result was 250 perplexing considering the decreased tissue size, yet apparent increase in proliferation rate. As identified in a proliferating epithelium like the wing disc we sought to investigate if this 275 mechanism was conserved during the development of the wing disc.
276
Using MS1096-Gal4 to express aPKC-RNAi in the wing disc resulted in small, crumpled 277 adult wings, with only sporadic sensory bristles (Fig. S2B) , indicating disrupted patterning and 278 growth. Overexpression of an aPKC transgene did not induce any visible phenotype (Fig. S2C) , 279 and was able to rescue the aPKC-RNAi phenotype, confirming the phenotype seen from the 280 RNAi was directly a result of loss of aPKC (Fig. S2D ). The knockdown of flfl via RNAi or over 281 expression of the wild type flfl transgene had no affect on the aPKC-RNAi phenotype (Fig. S2E , 282 F). Importantly, expression of N nucl was unable to rescue the crumpled wing from aPKC 283 knockdown, indicating aPKC is most likely not a direct upstream regulator of Notch in the wing 284 imaginal disc (Fig. S2G ). In addition to this, overexpression of aPKC had no effect on the flfl- 285 RNAi vein thickening compared to flfl-RNAi alone (Fig. 4D, S2H) . Although aPKC is involved , 1996; Neumann and Cohen, 1996) . Zhang et al., 2005) . Taken together a possible mechanism for PP4 to promote Notch signaling is 332 through the dephosphorylation of HDACs. This could allow for increased chromatin 12 remodelling, which is needed for the binding of other transcriptional co-factors to ensure full 334 transcriptional initiation of target genes (reviewed Bray, 2016) . This is just one possibility, as 335 PP4 may be responsible for the dephosphorylation and modulation of any number of components 336 that cooperate with transcription factors, or regulate the activity of N ICD leading to appropriate 337 target gene expression. Future studies will hopefully address the exact mechanism PP4 plays in 338 promoting nuclear Notch signaling for full expression of target genes like wg. Adult wings were dissected in 95% ethanol followed by mounting in Aquatex (EMD Chemicals 
